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1.1 Mill scale  
0LOOVFDOHLVDVWHHOPDNLQJE\SURGXFWIURPWKHUROOLQJPLOOLQWKHVWHHOKRWUROOLQJSURFHVV>@0LOO
VFDOHFRQWDLQVERWKLURQLQHOHPHQWDOIRUPDQGWKUHHW\SHVRILURQR[LGHV7KHLURQFRQWHQWLVQRUPDOO\
DURXQG>@0LOOVFDOHLVFRQWDPLQDWHGZLWKUHPDLQVRIOXEULFDQWVDQGRWKHURLOVDQGJUHDVHVIURP
WKHHTXLSPHQWDVVRFLDWHGZLWKUROOLQJRSHUDWLRQV7KHRLOFRQWHQWXVXDOO\UDQJHVEHWZHHQDQG
EXWFDQUHDFKXSWR0LOOVFDOHLVIRUPHGE\IODN\SDUWLFOHVRIDVL]HRIJHQHUDOO\OHVVWKDQ
PP7KHVL]HGLVWULEXWLRQGHSHQGVRQWKHSRLQW LQ WKHSURFHVVZKHUH WKHPLOOVFDOH LVJHQHUDWHG7KH
VPDOOHVWSDUWLFOHVPPNQRZQDVPLOOVFDOHVOXGJHDUHQRUPDOO\FROOHFWHGLQWKHSURFHVVZDWHU
WUHDWPHQWXQLWVORFDWHGFORVHWRWKHUROOLQJPDFKLQHV>@
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&KHPLFDO 7\SLFDO
)H2 
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0J2 
&$2 
1D2 
$O2 
1.2. Marble slurry 
0DUEOHVOXUU\LVDSURFHVVLQJDQGSROLVKLQJZDVWHRIPDUEOHPLQLQJLQGXVWU\,WVKXJHTXDQWLW\RI
WKH RUGHU RI  RXW RIPLQHG UHVRXUFHV LV GXPSHG RQ DQ\ HPSW\ ODQG DJULFXOWXUDO ILHOGV SDVWXUH
ODQGV ULYHU EHGV DQG URDG VLGHV 7KH SUHVHQW GXPSLQJ SUDFWLFHV KDYH EHHQ FUHDWLQJ D QXPEHU RI
QXLVDQFHVDQGSUREOHPV LQFOXGLQJHQYLURQPHQWDO DQGKXPDQKHDOWK6FLHQWLILFGLVSRVDO V\VWHPVZLWK
PRUHHPSKDVLVRQHQJLQHHULQJXWLOL]DWLRQKDYHWREHGHYHORSHGVLPXOWDQHRXVO\DQGDVIDVWDVSRVVLEOH
&RQVWUXFWLRQLQGXVWULHVFDQEHWKHPDLQXVHURIPDUEOHVOXUU\ZKHWKHULQEXONRUPLQRUTXDQWLWLHV>@
1.3. Properties 
7KHSK\VLFDODQGFKHPLFDOSURSHUWLHVRIPDUEOHVOXUU\DUHDVIROORZV

7DEOH3K\VLFDOSURSHUWLHVRIPDUEOHVOXUU\>@
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JPFF 
6SHFLILFJUDYLW\ 

7DEOH3DUWLFOHVL]HGLVWULEXWLRQRIPDUEOHVOXUU\>@
3DUWLFOHVL]HPP ILQHUE\YROXPH
 
 

7DEOH&KHPLFDODQDO\VLVRIPDUEOHVOXUU\>@
7HVWFDUULHGRXW WHVWYDOXH
/RVVRILJQLWLRQ 
6LOLFD 
$OXPLQD 
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,URQR[LGH 
/LPH 
PDJQHVLD 
([SHULPHQWDOSURFHGXUH
7RFDUU\RXWWKLVVWXG\RIPLOOVFDOH	PDUEOHVOXUU\GLIIHUHQWVWHSVOLNHPDWHULDOFOHDQLQJVDPSOH
SUHSDUDWLRQ VDPSOH VL]H GHWHUPLQDWLRQ FDVWLQJ FXULQJ ZHUH FDUULHG RXW $IWHU VDPSOH FXULQJ
FKDUDFWHUL]DWLRQVWXG\ZDVFDUULHGRXWWRUHYHDOWKHFKHPLVWU\RILQFUHDVHLQVWUHQJWK6(06FDQQLQJ
(OHFWURQ0LFURVFRS\ZDV DOVRGRQH WRXQGHUVWDQG LW+HUH  VDPSOHV RI GLIIHUHQW FKHPLVWU\ZHUH
PDGHDQGWKHPLOOVFDOHSHUFHQWDJHLQWKHVDPSOHVZDV
7KHPHWKRGRORJ\DGRSWHGLVDVIROORZV
D 0LOOVFDOHZDVSUHSDUHGE\UHPRYDORILPSXULWLHVOLNHJUHDVHOXEULFDWLQJRLOVDQGHWFIROORZHG
E\ZDVKLQJGU\LQJFUXVKLQJDQGVL]LQJSURFHVV
E 0DUEOH VOXUU\ ZDV SUHSDUHG E\ UHPRYLQJ LPSXULWLHV FUXVKLQJ LW LQ EDOO PLOO DQG WKHQ VL]LQJ
SURFHVV
F 0LOO VFDOHZRXOGEHPHFKDQLFDOO\PL[HGZLWKPDUEOH VOXUU\XVLQJVXLWDEOHELQGHUV ZLWKSXULW\
PRUHWKDQWR
G $PRXQW RI PLOO VFDOH DQGPDUEOH VOXUU\ ZDV YDULHG WR FKHFN LWV HIIHFW RQPLFURVWUXFWXUH DQG
SURSHUWLHVVXFKDVFRPSUHVVLYHVWUHQJWKPRLVWXUHDEVRUSWLRQGHQVLW\HWFRIWKHEULFN
H 7KUHH VHW RI VDPSOHV IRU VLQJOH FKHPLVWU\ ZHUH V\QWKHVL]HG XWLOL]LQJ URG PLOOLQJ IROORZHG E\
FDVWLQJ	FXULQJ
I 6DPSOHVZHUHFXWDQGPLFURVWUXFWXUHFKDUDFWHUL]DWLRQZDVFDUULHGRXWIRUHDFKVHWRIVDPSOHV
J &RPSUHVVLYHVWUHQJWKWKHUPDOLQVXODWLRQPRLVWXUHDEVRUSWLRQWHVWZHUHSHUIRUPHGWRGHWHUPLQH
WKHHIILFLHQF\
5HVXOWV
3.1 Compressive strength 
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    
   
3.2. Microstructures 

D    E
)LJ,PDJHVRIHWWULQJLWHIRUPDWLRQLQDFRPSRVLWLRQDQGEFRPSRVLWLRQ
7KHDERYHWZRILJXUHVVKRZWKDWWKHHWWULQJLWHJURZWKLVPRUHLQFRPSRVLWLRQDQGLWOHVVDQGVPDOOLQ
FRPSRVLWLRQOHDGLQJWREHWWHUVWUHQJWK

D    E
)LJLPDJHVRIFDOFLXPVLOLFDWHK\GUDWHIRUPDWLRQLQDFRPSRVLWLRQDQGEFRPSRVLWLRQ
7KH&6+JHO LVQRWRQO\ WKHPRVW DEXQGDQW UHDFWLRQSURGXFWRFFXS\LQJDERXWRI WKH
SDVWH YROXPH EXW LW LV DOVR UHVSRQVLEOH IRU PRVW RI WKH HQJLQHHULQJ SURSHUWLHV RI FHPHQW SDVWH7KH
VXVWDLQDEOHGHYHORSPHQWFDQEHDFKLHYHG LI WKHZDVWH IURPSURGXFWLRQXQLW LVXVHGRU UHF\FOHG LQ WR
XVHIXOSURGXFW ,Q WKLVZD\ ODQG ILOOLQJE\ WKHVHZDVWHV FRQWDPLQDWLRQRI WKH ULYHUV DQGRWKHUZDWHU
ERGLHVDGYHUVHO\DIIHFWLQJLUULJDWLRQDQGGULQNLQJZDWHUUHVRXUFHVPD\UHGXFHWRDKLJKH[WHQWDQGDOVR
SURYLGH ORZ FRVW EHWWHU VWUHQJWK EXLOGLQJPDWHULDO (YHQWXDOO\ HQHUJ\ FRXOG EH VDYHG DV LW GRHV QRW
UHTXLUH DQ\ ILULQJ SURFHVV DV VLPSOH FXULQJ SURFHVV JLYHV VWUHQJWK +HQFH ORZ FRVW HQYLURQPHQW
IULHQGO\EHWWHUVWUHQJWKEXLOGLQJPDWHULDOFRXOGEHPDGHE\PLQLQJDQGLQGXVWULDOZDVWH
&RQFOXVLRQV
x 7KHLQFRUSRUDWLRQRIPDUEOHVOXGJHDQGPLOOVFDOHUHGXFHVQDWXUDOUHVRXUFHFRQVXPSWLRQDQG
UHGXFHVODQGILOORFFXSDWLRQDUHDVDQGKDVEHHQSURYHQVDIHIRUKHDOWK
x (QYLURQPHQWDOHIIHFWVRIZDVWHVDQGGLVSRVDOSUREOHPVRIZDVWHFDQEHUHGXFHGWKURXJKWKLV
UHVHDUFK
x $V WKH SHUFHQWDJH RI PLOO VFDOH LQFUHDVHV LQ EULFN WKH VWUHQJWK LQFUHDVHV GXH WR EHWWHU
FRPSRVLWHIRUPDWLRQ,WLVEHVWDWRIPDUEOHVOXUU\LQLW
5HIHUHQFHV
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